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FCC TEST REPORT Report No. : FDD2301

1. General Description of Equipment under Test

1.1. Applicant

Astach Technology Co, Lid
&F-4, No. 351, Chung-Shan Rd., Sec. 2,
Chung-Ha City, Talpel. Talwan, R.O.C

1.2. Manufacturer

Sameaas 1.1.

1.3. Basic Description of Equipment under Test

Equipment Industrial Workstation

Modal Mo - AMB-Z450HTIAMB-2450HTT/ACS-2310
FCC b : MiA

Trade Mame ASTECH

TP Cabla Non-Shielded, $0m

Power Supply Type : Swikching

AL Power Gord - Mon-Shigldad, 1.8m, 3 pin

1.4. Feature of Equipment under Test

15" XGA color TFT LCO display
*  Heavy-duty steei chassis and NEMA 412 camgliant alurminum alloy front paneal
» Two sealed membrane keyboard, 55 data-key and 24 function-key
* 10 slots ISAPCI-bus passive backplane or motherboard (ACS-2310 Carttrel Box)
*  Disk driver bay for slim size CD-ROM, 3.5 FDD and HOD
*  EW-RE310C rack-mount, U height
*  Hold-down clamp profecling cads from vibration
* Cooling fan filker iss easy replace
* B4 CFM cooling fan

SPORTON international lne. FCC 1o I HiA
TEL : B8-2-264G- 2468 Page Ma {4 af22
FAX | BEE-2-2600-2255 Iesuad Date | ot 27, 2000



FCC TEST REPORT Repart Mo. | FO02301

2. Test Configuration of Equipment under Test

2.1. Test Manner

& The EUT has been associated with personal computer and peripherals pursuant to AMS| CES 4-10070
and configuration operated in & manner which tended 1o maximize ite emission characienstics in a
typical application,

B The SONY Menitsr, DELL PSI2 Keyboard, PRIMAY P52 Mouse, HP Printer and ACEEX Modem were

connecied to the EUT for EMI lest,

c. Frequency range investigated: condutiion 1560 KHz to 30 MHz, radiation 30 MHz to 10D0MHz.

2.2, Description of Test Systam

Bupport Unit 1. -- Monitor (SONY)

FCC 1D L AKAGDM TSEZT

Maodel e, : GOM-1TSEZT

Fower Supply Type . Swilching

Power Caord : Mon-Shislded

Sanal Mo. : 5P0013

Diala Cable . Shielded, 360 degres via metal backsheils, 1,15m

Support Lnk 2. -- PS/2 Keyboard (DELL)

FCC ID L GYUMB2EK

Madel Mo, L AT 101({DERR)

Sera Mo, 1 SPO0SA

Data Cabile : Shielded, 360 degres via metal backshalls, 1.9m

Support Unit 3, - PSIZ Mouse (PRIMAX)

FCC 1D { EMUMUSD

Model Mo, L MUSad

Sarial Mo, L SPOCas

Data Cable ; Shielded, 360 degres via metal backshells, 1.7m

Support Undt 4, - Printer (HP)

FCE 1D | BRACRGA2

Modal Me, : Desklet 400

Power Supply Type : Linear

Pawar Card + Mon-Shislded

Sorial Mo, L SPO048

Data Cable : Braided-Shielded, 360 degree via metal backshelis, 1.35m
SPORTON Internafienal ine. FCC D HiA
TEL © 885-2-2606-2463 Pape Mo, ; Bal3z

FAZ : 558-2-2100- 2385 Issuad Date | Dot 27, 2000
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Report Ne. : FOO2301

Support Unit 5. - Modem (AGEEX)

FCC 1D IFAXDMI1414

Modal Mo, [s]TLEEFS

Power Supply Type : Linear

Powar Cord | Nom-Ghislded

Saral Mo. | BPOMS

Data Cable Shiskded, 360 degres via metsl backshelis. 1.15m
SPORTON International inc. FCC D Mik

TEL | 8802 2036-2450
Fa ; BEE-2-2086-2255

Fage Mo LR
issued Dale - D 37, 000



FCC TEST REPORT Report No. - FOO2301

2.3, Connection Diagram of Test Systam

| Printar 10m UTP

Monitor

| Miscen.

Keyboard

Mousa

The I/ cable is connecied fram EUT 1o the support unit 1
The IO cable is connected frarm EUT 1o the suppo unit 2
Tha /O eable is connected from EUT 1o the suppod unit 3.
Thie IO cable is connected from EUT 1o/ the support unit 5
The I/C cable is connected from EUT 1o e suppart unit 4
The UTP Cable i floating.

F- S T S R

SFORTON International Irc, FOG IR A
TEL - BRE-2-25098-2468 Pao hin Tz
Fa - 052 0052250 Issued Dale - Ccl. 27, 2000



FCC TEST REPORT Report No. : FOO2301

3. Test Software

Two execulive programs, EMITEST.EXE & EMCTEST EXE under WIN 98, which generale 8 complete ling
of continuousty repeating * H © pattern were used as the 185t software,

The programs were axecuted as follows :

a. Turn on the power of all sguipment.

b. The PC reads the lest program from the floppy disk drive and runs il

€. The PC sands * H' messages to the monitor, and the monltor displays * H * pattems on thi screen

d. The PC sends * H " massages to the prnter, then the printer prints them on the paper,

8. The PC sends * H * messages 1o the modem.

f. The PC sends " H " messages to the internal Hard Disk, and the Hard Disk resds and writes fhe
message.

4. Repeat the steps from b bo f.

SPORTON International lnc. FCC D MIA
TEL - BRG-2- 26062458 Paga o,  : §aof 22
FAx - BRE-2-250&- 2088 Issupd Dato © Det 27, 2000



FCC TEST REPORT Report No, ; FOO2301

4. General Information of Test

4.1.

4.2,

4.3,

4.4,

4.5,

Test Facility

This best was carred oul by SPORTON International inc.

Test Site Location © Mo, 30-2, Lin &, Diing-Fwu Tsuen, Lin-Kou-Hsiang,
Taipal Helon, Taiwan, R.O.C.
TEL : 886-2-2501-1840
Fad - 586-2-2601-1885

Standard for Methods of Measurement

ANSI CB3 41982

Test in Compliance with

CISPR PUB. 22 Class A

Frequency Range Investigated

&, Conduction: from 150 kHz to 30 pHz
b, Radiation : from 30 MHz 10 1,000 MHz

Test Distance

The tast distance of radiated emission from antenna to EUT is 10 M.

SPORTON international Inc. oo D ik
TEL ; BEE-7-2806-2468 PageMo. : SaolX
FAX | i6-2-2686-2255 l=muad Dade ¢ Ot 27, 2000



FCC TEST REPORT Report No. : FOD2304

5. Test of Conducted Powerline

Conducted Emissions were measured from 150 kHz to 30 MHz wilh a bandwidth of 8 KMz n the 115 VAC
power and returm |eads of the EUT acconding 1o the methods defined in ANS| C&3.4-1002 Section 3.9, The
EUT was pleced an a nonmetallic stand in a shielded room 0.8 meters acova the ground plans as showr in
section 5.3. The interface cables and eguipment posiboning were waried within limits af ressonsbls
epplications 1o determing the poetion produced maximumn conducted emissions.

5.1, Major Measuring Instruments

Test Receiver HP 8521EM
Adtenuation 0 dB
Start Freguency 015 MHz
Stop Frequemcy 30 MHz
Step MHz 0.007 MHE
IF Bancwidth B kHz
SPORTON Internaiional Inc. FCCID LN
TEL : BE5-2-2595- 2468 PagaMa, : 104122

FAX : BRE-2.7535- 7255 |ssced Dale @ Oel 27, 2000



FCC TEST REPORT Report Mo, : FOO2301

5.2. Test Proceduras

B oopm

EaL)

The EUT was placed 0.4 meter from the conduciing wall of the shielding room was kepl al leasl 80
centimeters from any other grounded conducting surfacs.

Connec! EUT fo the power mains throwgh a ine impedance stabilization network (LISM).

Al thie support units are connect to the other LISM,

The LISN provides 50 ohm coupling impadance for the measuring instrument

The FCC states thal a 50 ohm, 50 microhenry LISN should be used.

Both ssdes of AC ing were checked for meamum conducted infarfarence.

The frequancy range from 150 kHz to 30 MHz was searched

Sl the test-receiver systarmn 1o Peak Detect Function and Specified Banowigth with Maximum Hoid
Mode

If the emission level of the EUT in peak mode wasa & dB lower than the imil specified, then tasting will
ne slopped and peak values of EUT will ba repartsd, otherwiga, the amizeons which do not have & cB
margirs will be retested one by one using 1he quasi-peak method and reparted,

SPORTON Imternational Inc. FCC IO MIA
TEL ! BEE-2-2506-24E8 Pageho. 1ol 22
FAX - BBE-2-DA06-2255 lssund Dede Dot 27, 2000
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5.3. Typical Test Setup Layout of Conducted Powerling

10 cm
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3" |
b 0 crm to the ground plane
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— 1 LI&N. LLSN
SPORTON Intermational Inc. FOC 1D T i,
TEL : BEE- 22806 2468 Page Ma, etz

Flx ; BBE-2-2606-2255 kssuad Dete © Dot 27, 2000
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5.4. Test Result of AC Powerline Conducted Emission
Frequency Range of Test : from 0,45 MHz to 30 MHz

Temperature | 26°C

*  Relativa Humidity - 45 %
*  TesiDate: Dot 23, 2000

The Conducted Emission lest was passed at minimum margin

NEUTRAL 0.180 MHz § 3920 dBuY.

Fren Line Meter Reading Limits Margin
o QP AV, QP AV QF._AY. GF. AV, QP AV
i e S R TR T T L L
0i8d N 5030 3920 32734 W20 7900 G600 899251 1808526 287 -26.8
D776 N 3390 3220 4055 4074 Ti00 6000 446684 1000.00 =381 <278
21281 W 3090 2700 3508 2239 T3.00 60,00 446684 1000.00 421 -330
0ATT L 5030 3920 32734 9120 79.00 6600 BO12.5119952s 2T -3E@
0774 L 3310 3050 4519 3508 Ti00 &0.00 446684 100000 =329 284
2170 L 3160 2780 302 2455 TI.00  E0.00 446684 100000 414 -32.2
T@.}:Lf
Test Enginesr J
Terry Chang
SPORTON International inc. FGC D | A

TEL : &86-2-2596-2458
FaX - 8882 2606-2255

Page Mo, Lol
Issued Dwte | Ocl. 27, 2000
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5.5. Photographs of Conducted Powerline Test Configuration

#  Tha photographs show the configuration that generates the maximum emission,

FRONT VIEW

REAR VIEW
SPOATON International ine. FoCID | A
TEL : 885.2-2666- 2468 Fage Mo, @ 14ef22

FAX : B5-2-J506- 2255 |s=obd Date | Ock 27, 2000
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SIDE VIEW
SPORTON International ine. FCCID ()
TEL : 886-2-2ER6-2460 Pagi Mo 15.of 22

FAX | BBE-2-2E0G-2255 Issued Date - Oct, 27, 2000
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6. Test of Radiated Emission

Radiated emissions fram 30 MHz to 1,000 MHz were measured with 2 bandwidth of 120 kHz according 1o
the methods defines in ANSI C63.4-1882. The EUT was placed on & nonmelallic stand in the open-field
sila, 0.8 meler above the ground plane, 86 shown n secton B8.3. The mierface cables and equipmant
pesitions wene varied within limits of reasonable applications 1o detenming the positions producing maxmum

radigted smussions.

6.1. Major Measuring Instruments

« Amplifier
Attenuation
RF Gain
Signal Input

& Speciium Arcly e
Ptenuation
Sart Frequency
Siop Frequency
Resgiution Bandwsdih
Wideo Bandwidih
Signal Input

» Cuasl-Peak Adapier
Resciution Bandwidin
Frequency Band
Cuasi-Peak Debeclor

{HP B44TD)

0 dB

2548

0.1 MHz 1 1.3 GHz

[ HP 65588 )

0 dB

30 MHz

1000 MHz

1 MHz

1 MHz

100 Hz ta 1.5 GHz

{ HP 856504 )

120 KHz

20 MHz o 1 GHz

ON for Quasi-Peak Mods
OFF for Peak Mode

SPORTON International Inc.
TEL ! BAA-2-268€-2468
Fax : B86-2-2606-2255

FCG 1D Wik,
Page Mo, TEof22

Issuind Dl - Oct, 27, 2000



FCC TEST REFPORT Report No. : FOO2301

6.2. Test Procedures

a The EUT was placed on a rolateble table fop 0.8 meler above ground.

. The EUT was set 10 maters from the inferference receiving antenna which was mourted on the bop of a
vanabie height antenna fower,

©. The btle was rotsled 350 degrees to determine the position of the highes! radiation.

d. The antenna is 2 half wave dipale and s height is varied between one meter and four metess above
greund to find the maximum value of the field sirength bath harizental polarization and vedtical
polerization of the antenna are st to make the messurament.

e For each suspected emission the EUT was aranged to its worst case and then lune the antenna tower
(from 1 M 1o 4 M} and turn table (from O degres to 350 degrees) bo find the maximum reading

f. Set the tesireceiver system to Pesk Detect Funclion and specified bandwicin with Maxzimum Haold
Mode.

1. [f the emission level of the EUT in peak mode was & dB fower than the limit specified, then lesting will e
siopped and peak values of EUT will be reporied, otherwige, the emissions which do nof Bave & dB
margin will be repesated one by ane using the quasi-peak method and reported.

SPORTON international Inc. FoCiD T WA
TEL : BEG-2-2556-2468 FagaHo, 1wz
Fax ;| ARE-2-2606-2255 |ssued Dele | Oel. 27, 2000
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6.3. Typical Test Setup Layout of Radiated Emission

FRP Roosm

Equipmant undar Test

e |
‘.r % = = 10 Mior FCC test
|

088 H
7 Ground Plane

4 -

TurrTabla st
SPORTON International Ine. FoCm - A
TEL : BB 22000 JER Page ho. e 22

Fax  826-2-2666-2250

issund Date ; Oct 27, 2000
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6.4. TestResult of Radiated Emission

Fregquency Range of Tes! : from 30 MHz fa 1,000 MHz

Test Distan
Tempearatur
* Relaiive Hu
Teat Date

ce 10 b
e - 28°C
rridity : 40 %
Oct. 23, 2000

Emzslon level (dBuVim) = 20 log Emission level (ulm)
*  Corected Reading : Antenina Facior + Cable Loss + Reading = Emission

The Radiated Emission test was passed at minimum margin

184.947 MHz [ 39.40 dBuV (HORIZONTAL) Antenna Height 2.6 Meter, Turntabie Degres 270 °

Frequency Anienna  Cable  Reading Limits Emisgion  Leval  Margin
Paolarity Factor Loss
(MHz) {gBim) {dB} BBUVY)  [dBuMim) (uWWm)  (dBulim)  {uvim) {dB)
113718 H 12,30 1.34 23.55 A0.00 10000 3719 7236 -2.81
184,847 H 947 1.85 28.08 40.00 10000 3940 8333 -0.60
200.660 H 043 191 27.70 A0.00 10000 3904 A% 54 -0.86
211.183 H 10.07 2.00 2703 40.00 10000 3940 016 -0.80
227.438 H 10.91 200 2561 40.00 10000 3852 8433 -1.48
243,684 H 11.78 210 3246 47.00 ZX3BT 4636 20773 0,65
——
|.'i__,_,.'~_-.,:l.'r
Test Engineer ; e
Terry Chang
SPORTON International Inc. FOCUD: | M
TEL : S55-2-2606-ME8 Page No 1822
FAK | BEh-2-2006-2055 Issuad Date | Qek 27, 2000
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6.5. Photographs of Radiated Emission Test Configuration
*  The photographs show the configuration that generates the maximum smissiaon.

FRONT VIEW

REAR VIEW
SPORTON International lnc. FCC D 1 N
TEL | BBE-2-2596-2408 PagaMo. - 200129

FAX : BBE-2-2006-3255 Issusd Dabe © Ool 27, 2000
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7. Antenna Factor & Cable Loss

Fregquancy (MMHz) Artenna Factor {dB) Cable Loss (dB8)
ETi] 176 0.6
35 16,2 o7
40 136 04
45 0.4 04
! ey o S R -, T .
R 78 =3 faff:]
G | og
65 1.2 1.0
o 6.8 1.0
i Rl L 11
a0 T4 12
a5 77 1.2
o 8.4 13
95 0.0 12
S . S R R e N | N
110 124 13
120 12.8 14
130 118 14
140 112 16
L. 102 ) T
e 9.4
170 a2 1
180 g8 14
100 a8 14
IR — 1.9
220 0.5 20
240 1.6 21
260 1Za 22
280 134 23
& 300 1“2 - e
A20 4.5 25
340 4.8 28
360 151 27
380 154 28
: 400 . 157 24
450 7 23
00 84 34
550 18.5 ia
BOO REN] g
G50 181 a4
TOO 77 a7
TH0 186 5.3
BOO 194 5.0
B50 21 8 55
900 234 ____sn
050 E=T) 5L
1008 224 54
LKOPE
SPORTON Imternational Inc. FOC iD Hi&
TEL ; BB6-2-2656-2468 Pags Ne ol &

FAg - BB5-2-20B6-2255 Iszued Date | Dot 372000



FCC TEST REPORT Report Na. : FOD2301

8. List of Measuring Equipment Used

Ingtrumens Manufacturer | Madel MNa. Sesial Ho. Characieristics | Calibration Date Ramark
EMIC Renaiver HP AEH1EM JTIDANOTET | BKHE=1.63He | S=p.ig. 2000 Canduchan
(mte 2)
LISN (Support Unit) | Telensier | MR3-2/182 SE00G Slohm¢80uH | Das 06, 1999 | Conducton
(site 2h
LIgh fELT) Tolerreter | NHE-21ET SsanT slenmi50uH | Dec 06. 1999 | Conduston
(2ils 2}
Spacinem Analyrar HP B5588 DEIAANI000 | 00Hz- 18GHz | Mow, 23, 1998 Radadon
(5% 5)
Cuaskpeak bdanter HH BSE50A E21AD0ER BKHz <1 GHz Mo, 23, 1888 Raciadon
{BHa &)
Amrpiifier |Sita 5) HP B447D 2044000220 | 0 IMHZ -1.365HE | Mov. 19, 1059 Raciation
Bilog Ardanna {Sie 8] GHASE CBLAT12A 2267 ACRAE FGEHD Jdan, 08, 7000 Radadon
Hal-wave dipole EMED nno HT05-1285 ZAM - 1GHz My 17, 2000 Radiation
amienna {Sile %)
Tum Tabie (siia 5| EMED 2080 ETAR B ] O - 360 dagies ik Radiation
Antenna Mas [sie 5) EMCO 2078 ari1-2118 1medm Hiw Radiation

# Calibration Intarval of ingtruments Exiad shave s ona year,

SPORTON International inc. FCC D : Mik
TEL | BBA-7-2006- 2468 Fage Mo, @ 20oiz
FAX : BS5-2-2806-2265 Iasued Dale - Ot 27, 2000
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APPENDIX A. Photographs of EUT
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